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Abstract 
The social changes that appeared nowadays in our contemporary society involve a 
specific adaptation in the university way of teaching for future experts. Therefore, 
lecturers are using new teaching tools, such as clickers, in order to create an 
interactive learning environment and also improve student learning. The 
implementation of the European Higher Education Area has also boost changes on 
the teaching methodologies using new technologies. However, this implementation 
needs a teaching reflection about what the present labour market demands: a 
significant learning. In this article, an innovative design is presented to demonstrate 
a virtual learning environmental interrelated with the use of clickers in the lecture 
room as an active learning methodology strategy. The aim of this paper is to test 
empirically whether the students using clickers have a positive attitude towards the 
process of learning. The teaching experience applied to the subject of Financial 
Accounting I is specifically described. The total sample is 77 students from 
Business Administration Degree, taught in English and in Spanish, and from 
Economics Degree. The questionnaire responses and a reflexive experience of the 
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lecturer conclude that clickers are an extra tool that helps to improve the 
comprehension and the attention in subjects due to the increase of motivation. 
Descriptive statistics, correlations and regressions are used to corroborate our 
results. Further research about learning styles, learning environmental and 
students’ attitudes should be developed to generalize the results of this study.  
Keywords: clickers, interactive learning tool, students’ motivation, teaching 
innovation, higher education 
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Introduction  
 Social, economic, cultural and technological changes are transforming the 
professional requirements demanded by current university students. Being ready for 
professional life nowadays includes knowing how to use technology, working in teams, 
knowing English as a lingua franca and mastering the required expertise for each 
profession (Tynjälä, 1999) as well as being prepared to work in a continuously changing 
environment. The Society of Knowledge demands a powerful learning atmosphere in 
universities with the purpose of developing “an education setting where the students’ 
learning is the core issue and instruction is defined as learning-enhancing” (Dochy, 
Segers, Van Den Bossche & Struyven, 2005, p. 42). That process results from applying 
active learning methodologies to the constructivist theory developed by Vygotsky (1962).  
Today, university learners are digital native because they have grown up with 
computers and the Internet and are said to have a natural aptitude and high skill levels 
when using new technologies (Jones, Ramanau, Cross & Healing, 2010).  The learning 
process of digital natives and its implication is not the same for digital natives than for 
digital immigrants that “were born before 1980 and therefore have learned how to use 
email and other social technologies later in life” (Nedbal et al., 2012, p. 167). Learning 
strategies could be near to students’ preferences because of technology. Indeed, there is 
a positive influence of technology on the teaching-learning process although there are 
also perils and risks (Brill & Galloway, 2007). In consequence, many university lecturers 
are pressured into using new technologies in teaching. However, before adding some 
technology innovation to lectures, instructors should be conscious of the aims to be 
achieved with this innovation. In general, the objective of any teaching improvement is 
to promote effective learning in the classroom. Active learning, providing feedback, 
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increasing attention span and motivation are the four learning principles that have been 
identified as valid concepts that promote effective learning in the classroom (Beatty, 
2004; Nelson & Hauck, 2008). According to Lepine et al. (2004), Holzinger et al. (2009) 
and our experience as lecturers, the basis for student learning is the motivation to learn. 
Intrinsic motivation has emerged as an important phenomena for educators— a natural 
wellspring of learning and achievement (Ryan & Stiller, 1991). Because intrinsic 
motivation results in high-quality learning, “it is especially important to detail the factors 
and forces that engender versus undermine it” (Ryan & Deci, 2000, p. 55).Students may 
or may not be motivated to work as an architect or auditor but they find that many subjects 
of those degrees are difficult, boring or “without sense” by themselves. That is why 
motivation to learn is a key factor for finishing their degree studies (Martin, 2009) and 
also a key predictor of university early dropout (Alvarez, Figuera & Torrado, 2011). 
Lecturers should be alert to foster students not only to pass subjects but also to acquire 
enough knowledge to develop their professional careers, that is to say, to acquire 
significant learning. 
Another aspect that should be taken into account about effective learning is the 
learning environment because students’ perceptions of a good teaching environment 
influence them towards better learning through deep approaches to studying (Lizzio, 
Wilson & Simons, 2002). For present students, an interactive learning environment is also 
important, otherwise they could feel bored (Barnes, Marateo & Ferris, 2007) and this 
could affect negatively their learning process (Baker, D’Mello; Rodrigo & Graesser, 
2010).  The salient feature of interactivity is ‘responsiveness to the learner’s action during 
learning’ (Moreno & Mayer, 2007), that is precisely the clicker’s function we want to test 
in the present research according to contingent teaching (Draper & Brown, 2004; Van de 
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Pol, Volman & Beishuizen, 2011). Broadly speaking, clicker devices3 are small handheld 
units (one per student) as a TV remote control with keys to press the correct answer to 
proposed multiple-choice questions, although to make then work it is also needed the 
instructor receiver and the specific software to organise the process of questions and 
answers. The traditional question/answer procedure in class with the participation of just 
one or two students is moving to the answers of all the students and a quick feedback for 
students and for teachers as well. Clickers are personal response systems that stimulate 
interactivity in class, among other benefits (for a deep and recent review of clickers, see 
Keough, 2012). Indeed, feedback operates as a strong source of motivation so it can be 
essential in learning (Cloes, Premuzak, & Pieron, 1993; Koka & Hein, 2003)  
Bearing all these things in mind, the main goal of this paper is to show empirically 
the impact of the use of clickers in the lecture room as a working strategy of active 
learning methodology because predicting and improving student perceptions of clickers 
may help to ensure positive outcomes (Trew & Nelsen, 2012). This paper’s main 
contribution is the validation of a teaching technology (clickers) in order to improve the 
internal motivation of students to a better learning environment. Our starting point is to 
analyse whether the students’ intrinsic motivation for using clickers may explain their 
subject’s grades and also to know the factors that could impact on this process. Moreover, 
students’ general perceptions of clickers are presented according to different factors such 
as gender, age or language of instruction.  
                                                 
3 Clickers are also known as Personal Response Systems (PRS), Student Response Systems 
(SRS), Electronic Response Systems (ERS), zappers and Automated Response Systems 
(ARS), among others. 
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 The structure of this paper is as follows: firstly a literature review is offered from 
the point of view of clickers use in higher education; secondly, we focus on the context, 
the sample and the methodology to achieve our objective. Finally, we discuss the findings 
and present our conclusions and suggestions to improve use of clickers in the university 
as a teaching-learning process improvement. 
Clickers as a teaching tool  
Based on a social constructivist view of learning, this study assumes that subject 
knowledge and its understanding are significantly enhanced through human interaction 
(Brown, Collins & Duguid, 1989; Driscoll, 2005; Vygostky, 1978). Many times, students’ 
knowledge level cannot be selected by lecturers, so instructors must confront the issue of 
actively engaging students and sustaining their interest throughout a semester or a year. 
This problem is exacerbated with the fact that the new generation are digital learners 
(Robinson & Ritzko, 2006) and that some subjects could be considered/perceived more 
difficult or ‘boring’ than others. In our experience, Financial Accounting I, together with 
Business Mathematics, has the lowest success rate in the Business Administration Degree 
in our School. Moreover, since students have whole semester’s presentations and 
exercises at their disposal, the use of a virtual learning environment platform in higher 
education is seen by some of them as an e-teacher and classroom attendance may decrease 
(Camacho-Miñano, 2012). In general, instructors may use different strategies to 
encourage students’ attendance and their engagement in order to encourage 
undergraduates’ active learning. One of those tools is clickers.  
Clickers have received considerable attention in the educational literature since 
1985 as they can be used to promote active learning (Beatty, 2004). There are several 
papers reviewing the literature on the use of clickers, e.g. Caldwell (2007), Fies & 
Marshall (2006), Kay & LeSage (2009), Lantz (2010) or Keough (2012). Recently, 
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several papers about the benefits and failures of clickers implementation in university 
classrooms have been published (Bachman & Bachman, 2011; Blood & Neel, 2008; Trees 
& Jackson 2007; White, Delaney, Syncox, Akerberg & Alter, 2011; among other). 
However, results are not conclusive.  
As we have mentioned before, clickers work with three elements, apart from a 
computer, a screen and a projector: the remote controls (individual, one for each student), 
the computer software and the receiver (only one per class). It seems an easy teaching 
tool, however, instructors have to spend a lot of time and effort in order to implement this 
new technology. Hence, it is interesting to know students’ perceptions about clickers. To 
explore the students’ perception, our first research question is: 
RQ1: What are the most relevant aspects of clickers as seen by university 
students?  
Depending on the clickers’ manufacturer, their capabilities can vary. However, 
clickers are, broadly speaking, an easy and quick assessment tool for many lecturers (Vila 
Martin et al., 2011) although there are other interesting uses, such as improving the 
classroom environment or increasing participation, among others (White et al., 2011). 
But, in spite of the many benefits (increasing students’ motivation, attention, attendance, 
retention, feedback...), there are also different problems or challenges in their use (Trees 
& Jackson, 2007; Vila Martin et al., 2011) so instructors should analyse the use of this 
tool in class according to an appropriate learning activity environment (White, Syncox & 
Alters, 2011). Indeed, the recent reviews about clickers (such as Keough, 2012; Lantz, 
2010) do not comprise any empirical studies about positive and negative intrinsic 
motivation of clickers and learning/engagement students’ perceptions. This paper has the 
aim to fill in this gap. Therefore, the research question here is: 
RQ2: Do students perceive clickers as a learning tool? 
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In spite of the research already done, ‘more empirical studies are needed to 
examine the effectiveness of using technological innovations such as clickers in 
enhancing student learning’ (Johnson & Lillis, 2010). This is why this paper would like 
to bring to light empirical evidence about the use of clickers with university students.. 
Classroom response systems have been incorporated into a standard lecture course to 
encourage students to study, to increase the students-instructor interaction, to facilitate 
the understanding of theoretical concepts into practice and used them as part of a more 
radical change in the teaching style towards an active learning in class. The idea is to 
persuade students/lecturers to use clickers because we think this is the way to have more 
motivation to study any subject. 
 In general, our hypothesis is that students that are more motivated to use clickers 
have better grades. In consequence, other research questions of this study are the 
following: 
RQ3: Is there any relationship between the intrinsic motivation of using clickers 
and the student grades? 
RQ4: What factors could explain the grades of students that use clickers in class? 
In the following sections, we answer all previous four questions that are essential 
for a good implementation of this interactive tool not only for instructors but also for 
learners.  
The study  
Procedure 
Classes were held twice a week and each class was of around one hour and fifty minutes. 
The course instruction and data collection were run by the lecturer of the subject. The 
duration of the course was fourteen weeks and there were seven chapters in the syllabus. 
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Students were instructed on how to use the clickers the first day of the course. Due to our 
past experience using clickers (six academic courses), it is essential to create a learning 
climate about this technology because many students could think they are ‘playing a 
game’ while they are using them. Even this first day, students already used clickers in 
order to be familiar with them. Some routine questions were used to check if students 
understood the learning device handling. Then the clickers were used throughout all the 
theoretical parts of the semester to answer in-class multiple-choice questions presented 
during lectures with the use of PowerPoint. Depending on the nature of each chapter 
(more or less practical), there could be between ten to forty-one questions per chapter 
with a totalof more than 150 for the entire course4. All questions were multiple-choice 
with four possible answers but only one correct5. All the questions and answers were built 
by the teacher of the subject. One by one, the instructor also programmed the correct 
answer through the system software. In addition to the question and the possible answers, 
each slide had a chart at the bottom of the PPT with the following information:  (see 
Figure 1) 
Figure 1 near here 
- Several small squares with a number (each number is linked with a remote control) 
as many as students attending the lecture the day of each presentation. When the 
                                                 
4 The first and the last chapters had 10 and 12 (?) questions, respectively, while the other 
chapters had less questions.  
5 There are many proposals about preparing quizzes. According to our experience, most of our 
questions are presented in a negative way in order to make students read three correct 
answers and only one wrong. At the same time those students read, they are really learning 
about the question topic.    
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student chooses the answer, the square with the associated number of his/her 
remote control changes its colour in the screen. 
-  On the right, there is information about the number of students that have already 
voted, the time left and already consumed and another small square with the 
option  to stop or to continue the ‘voting process’. 
- When the ‘voting process’ finishes, the squares with the numbers representing 
each student disappear and the aggregated results of the students’ answers appear. 
The questions and the answers are anonymously displayed in a histogram, red 
ones as wrong answers and green one only for the correct one.  
Depending on the setting-up of the system, there are three different ways6 to 
present the results. In order to avoid pressure and fear of embarrassment meanwhile 
students are learning new concepts, the instructor explained to them that there was no 
assessment purpose using clickers so the setting used was without data capture. 
 Questions were embedded into PowerPoint lecture slides displayed on a 
projection screen without a fixed sequence. It means that if the teacher wanted to 
introduce a new accounting concept, for example a definition of asset7 as ‘a resource 
controlled by the enterprise as a result of past events and from which future economic 
                                                 
6 In Educlick systems, there are three specific configurations: without data capture 
(anonymous), data capture by group (all the class together) and data capture by students 
(individually). 
7 According to the International Accounting Standards Board (IFRS) Framework. IFRS for 
SME. Par. 49a.  
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benefits are expected to flow to the enterprise’, then three quizzes8 were presented in 
order to understand this concept in real business. When each quiz appeared, students were 
given between forty to fifty seconds to read and answer it. Once the teacher stopped the 
time, no more answers were allowed by the system. Then, the teacher read aloud the 
question and, sometimes, one person was challenged to choose the right answer. 
Sometimes, interesting peer-to-peer or lecturer-to-student debates appeared in class in 
order to clarify the correct answer. Proportionally to the number of right or wrong 
questions out of number of votes, four horizontal bars (as a histogram) were shown but 
three in red colour that means that they were wrong answers and only one horizontal bar 
in green colour, that means this is the correct answer. Depending on the size of each red 
bar, the teacher explained again why those were not correct. This means that students 
receive almost instant feedback about their understanding of new theoretical concepts 
about the subject and, what it is more important, the real implementation9 of those 
concepts in particular business (bookshops, travel agencies, manufacturer companies...). 
Moreover, this quick feedback is also essential for the teacher because if more than 50% 
of the class answered the question incorrectly, the teacher spent more time explaining the 
concept linked to the question answered wrongly by the majority of the class. This is also 
                                                 
8 Those three questions are: Which of the following elements is an asset for a bookshop?; An 
automobile manufacturer presents this information. Which is NOT an asset for this business? 
Which one of these following items could never be an asset in the financial statement of a 
service company?  
9 In accounting subjects, the business type is a really important key because it is not the same 
book-keeping for a service company as for a manufacturer or a merchandise one. (For more 
information see Camacho, Akpinar, Rivero, Urquia & Escola, 2012). 
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important in financial accounting subject because the accounting knowledge is 
summative, that is, the former basic concepts are used to build the last one. For example, 
if students cannot distinguish what element is an asset then they will prepare the balance 
sheet with wrong contents because all the assets of a company belong to the balance sheet. 
A  situation like the previously mention made the lecturer  increases the number of 
questions proposed in class to clarify the accounting concepts as some students may 
wonder why  his or her answer did not correspond with the correct answer provided by 
the systems. 
Context and Sample 
The sample used in this study is from the Complutense University of Madrid (UCM), the 
largest university in Spain with almost 85,000 students and over 6,000 lecturers 
(http://www.ucm.es). During the academic year 2011-2012, this university offered 75 
different undergraduate degrees and 130 official master’s degrees and doctoral 
programmes.  
Financial Accounting I (FAI) is a common subject to the first year of the Business 
Administration (BBA) and the Economics (BE) degrees. Around 700 students were 
enrolled in FAI distributed in eight sections belonging to the BBA and seven to the BE 
among which two are taught in English, one for each degree. The student sample is a 
convenience sample formed by the three groups, out of those 17, taught by the same 
lecturer, using the same methodology and clickers system to avoid lecturer bias. In 
concrete, there are two belonging to BBA (one of them in English) and one belonging to 
the BE.   
The total sample number is 77 students for the introduction course to Financial 
Accounting. 28 students (35.9 % of the total sample) belong to the Business 
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Administration Degree taught in Spanish, 22 students (28.2%) were from the same degree 
but taught in English and 27 students (34.6%) were from the Economics degree taught in 
Spanish as well. 41% of the total sample is male and the mean age is 19.21 years old 
(range: 18-22). 70.1% of the students are enrolled within their age, that is, they are not 
students repeating by a year. Additionally, none of the students involved in the study had 
prior experience with the clicker technology. One interesting characteristic of the study 
sample is that there is the same self-reported percentage of students that failed the middle-
term exam (closed-book and time pressure) as students that passed it (34.6%), as Figure 
2 shows, according to their self-recording grade. The other 29.5% of the total sample 
passed with honours (more than 7 out of 10) the previously mentioned examination.  
Absolute frequencies of ‘pass’ and ‘pass with honours’ for the real middle-term exam are 
practically equal, while for those who failed only 26 out of the original 84 where in class 
the day the survey was done. The authors assume those are drop-outs.   
Figure 2 near here 
Data gathering and methodology 
An ‘ad-hoc’ pen and paper survey of 33 items was divided into four sections for 
the research questions to be answered, as follows. The first section requested 
demographic data (gender, age and group) and the grade for the middle-term exam of the 
subject. Because anonymity is one of the strength of surveys (Powell, 2003), the 
previously mentioned midterm exam grade was self-reported in spite of the possibility of 
misleading.  
The second section of the questionnaire had two questions about positive and 
negative aspects of clickers following Doucet, Vrins & Harvey (2009). There are five 
possible answers but only one option is permitted.  
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The third section of the questionnaire was about clickers’ classroom experiences. 
Using a five-point Likert-type scale, five items assessed students’ perceptions and 
behaviours related to the learning processes, according to Trees & Jackson (2007). There 
were five sentences for “learning items” that assess students’ perceptions and behaviours 
related to learning processes. And six sentences for “engagement items” that assess 
student’ perceptions of and reported behaviours regarding active involvement in the class.  
Finally, related to the students’ intrinsic motivation to use clickers as a teaching 
tool, the last section of the questionnaire was the Intrinsic Motivation Inventory (IMI) 
tested in several experiments (i.e. Deci, Eghrari, Patrick & Leone, 1994; Ryan, 1982; 
Tsigilis & Theodosiou, 2003). It has six subscales although the interest/enjoyment 
subscale is considered the self-report measure of intrinsic motivation, that is, the only 
subscale that assesses intrinsic motivation per se. Moreover, a pressure/tension subscale 
is used in order to analyse a negative predictor of intrinsic motivation. So the 12-item 
version of interest/enjoyment and pressure/tension version was used in this study about 
students’ subject motivation. All the sentences should be marked from 1 (not at all true) 
to 7 (very true). There are some sentences identified with the capital letter R, meaning 
that the score must be reversed, subtracting the item response from eight and using the 
resulting number as the item score. 
The survey10 was administered during class on the last day of the semester and 
closed in an envelope until the end of the year in order to avoid pressure in the answers 
due to the final exam grades. Previously, the instructor explained the objective of the 
research and the procedure. The survey was anonymous and none of the students in class 
refused to answer the questionnaire.  
                                                 
10 You can access this study survey and answers writing to marcamacho@ccee.ucm.es. 
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Statistical methods such as descriptive statistics, correlations and logistic 
regression are used to answer the research questions proposed.  
Results and discussion 
The most relevant positive and negative aspects of clickers have been tested in order to 
answer the first research question, 48.7% of students consider positively the fact that with 
clickers they are able to self-evaluate their knowledge of the subject (see Table 1) and a 
23.1% the fact that clickers help them understand accounting concepts. So   more than 
two thirds of the students consider that the most positive aspect of clickers is directly 
related to the comprehension of the subject concepts. These perceptions play an important 
role in its effectiveness (Trew & Nelsen, 2012). 
Table 1 near here 
However, asking about the negative aspects of the tool, most students thought that 
the tool needs to be complemented with more explanations than the lecturer made during 
its use (see Table 2). It should be pointed out that more than 16% of students did not 
consider that the use of clickers in class had any negative aspect. This result differs from 
Doucet et al. (2009) and it may be due to cultural aspects from one student to another. 
More multi-cultural studies are needed to generalize conclusions.  
Table 2 near here 
In relation to the second research question, the perception of the students in the 
sample about clickers is interesting because, in general, there is not too much enthusiasm 
about this tool even though there is no other lecturer using it with the same groups of 
students. As it is shown in Table 3, the most important results are that clickers helped 
them to learn the subject because students are interested in answering correctly and also 
in learning from the answer solutions. Our mean (from L1 to L5) is higher than Trees & 
Jackson (2007)’s paper (3.76; SD= 0.95) so it means than higher scores reflect more 
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positive assessment. This is very important as clickers may be a good motivator for 
learning. In spite of it, the active participation in class is also measured (from E1 to E6) 
although our results are lower than Trees & Jackson (2007)’s paper (3.28; SD=0.82). It 
may mean that the students of our sample have less engagement perhaps due to the 
immaturity or less university class experience of the first-year university students. 
Table 3 near here 
The third research question is about the intrinsic motivation of using clickers for 
first-year accounting students. As presented in the literature, this kind of student has 
particular characteristics as ‘the first year is a crucial stage in the process of socialisation 
into the undergraduate role and the highly sensitive touchstone for the quality of the 
student experience’ (Reason, Terenzini & Domingo, 2006). That is why it is interesting 
to analyse the intrinsic motivation to use a new learning tool. 
The first result of students’ perceptions about clickers is that they are very 
motivated towards using clickers as the mean interest of clickers is 5.16 out of 7 (see 
Table 4). This is an interesting result because enjoyment using clickers is in line with 
pedagogical theories in order to effectively teach and learn (Blunsdon, Reed, McNeil & 
McEachern, 2003; Ebner & Holzinger, 2007). 
Another important issue to take into account about the implementation of clickers 
is the pressure on students (Kay & LeSage, 2009; Lin, Liu & Chu, 2011; MacArthur & 
Jones, 2008). In particular, some of the critics to clickers are related to the stress of using 
them in class, even if the students are not given marks due to the need of understanding 
new concepts and participating in the class debates.  However, in our study, students’ 
pressure with clickers is not significant because the mean is 2.07 out of 7, with a standard 
deviation below 1 (see Table 4). Our results are in line with the literature (Latessa & 
Mouw, 2005; Plant, 2007). 
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Table 4 near here 
Nevertheless, there is no relationship between the intrinsic motivation to use 
clickers and grades as there are no significant correlations (see Table 5). Hence, grades 
are not significantly related to the intrinsic motivation to use clickers in class. But, as we 
have mentioned before, grades were self-reported so the students may cheat and this could 
be an explanation about this results. In any case, our results are in line with other studies 
(e.g. Baumberger-Henry, 2010; Mula & Kavanagh, 2009). 
Regarding the success rate11 of the subject, it was 57% in the 2006/07 academic 
year while it was 74.5% in the academic year of this experiment. Taking into account the 
number of students enrolled officially, the efficiency rate was 48% and 63%, respectively, 
meaning that the drop-out number of students has decreased maybe because the use of 
clickers gives better feedback and improves attention to theoretical explanations making 
the subject more attractive. 
Table 5 near here 
What is more, if we link the interest or enjoyment of clickers with student grades, 
those students who failed the first financial accounting exam had had less fun although, 
curiously, they are also the ones with less pressure when using them (see Table 6). This 
could be because they have less to “lose” due to their fewer hours of study. However, 
outstanding students do not really have a good perception of clickers because they are 
                                                 
11 We mean by success rate of a subject the ratio of the number of students that pass a subject 
divided by the number of students that are evaluated, while efficiency rate is the ratio of the 
number of students that pass a given subject divided by the number of students enrolled on 
that subject.  
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really motivated by themselves but they also feel less pressured than students who pass 
without honors. 
Table 6 near here 
In relation to research question four, looking for the relationship between 
variables (see Table 7) there is a significant positive correlation between active 
participation and grades, although it is not connected to gender. Another implication 
between variables is that feedback is significantly correlated to learning items such as the 
fact that clickers help students to know how well they were learning the material (L2), 
are helpful for preparing them for the exams in class (L3), for choosing answers to each 
clicker question carefully (L4) and for paying attention to whether or not their answer to 
a clicker question was correct (L5). Finally, the discussion in class is significantly 
statistically correlated to the use of clickers in class that made students feel less 
anonymous (E4) and work more seriously (E5). 
Table 7 near here 
Multinomial logit models are used to model relationships between a response 
variable with more than two categories and a set of regressor variables. This method is 
very useful to understand the effect of a series of variables, in our case the Learning and 
Engagement Items, on an unordered qualitative response variable, in our case the first FA 
mark. 
Table 8 near here 
Table 9 near here 
 Several indicators on the model’s goodness of fit are given in Tables 8 and 9. All 
three pseudo R-square values, McFadden, Cox & Snell and Nagelkerke (see Table 8) are 
highly satisfactory. But the most important value to look at is the probability of the Chi-
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square test on the log ratio (see Table 9). In this case, as the probability is lower than 0.01, 
we can conclude that significant information is provided by the variables. 
Details on the model with the Learning and Engagement items as independent 
variables are shown in Table 10. This table is helpful in understanding the effect of the 
various variables on the categories of the response variable (first FA mark). Parameters 
are obtained for each category of the response variable (except the reference category 
which in our case is category 0). Odds ratios are also given for a better understanding of 
the results. Variable ‘age’ was excluded from the model as it was not significant.  
Table 10 near here 
By looking at the probability of the Chi-squares on the remaining variables, we 
see that the variables that most influence the response variable for both categories 
(1=pass, 2=pass with honours) are ‘interest/enjoyment’, ‘pressure’, L1, E5 and negative 
aspects of clickers (aggregated values of variables, see Table 2) except E1 that influences 
only the category 2. The intercepts are significant but neither are the Age nor the Gender, 
so neither of them influences the first FA mark.  
 
Conclusions 
The objective of this research was to show empirical evidence of the students’ attitude 
towards the process of learning, using clickers as a useful teaching tool. In general they 
find clickers help them to learn the subject and get feedback and this interaction is 
essential in a learning environment today (Brna & Lucking, 2008). Indeed students 
perceive clickers positively to understand the theoretical questions of the subject. And 
this is a basic issue in accounting as there are some terms that have different meanings if 
they are used in everyday life or in accounting area (Moreno Alemany, 2008). However, 
instructors should realize the negative student perceptions and enhance explanations. 
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Clickers are a good learning tool for university students because the system 
improves classroom dynamics so they are more motivated to learn. Therefore, learning is 
effective (Bojinova & Oigara, 2011). The most significant perception of freshmen 
students is that they enjoy clickers whilst they learn accounting. Hence lecturers could 
stimulate student enjoyment by using clickers, while fostering learning. On the other 
hand, there is no relationship with grades. In general, students are satisfied using clickers 
as a learning tool although negative aspects such as more feedback explanations are 
needed to get better results.  
Finally, there are several factors (like feedback to understand or to help to learn 
or anonymity) that influence the final mark for those students using clickers, but neither 
of them are gender or age.  
However, there are limitations to consider in interpreting our findings. Firstly, the 
sample size posed some challenges when interpreting data and the data presented in this 
study are all self-reported. Tracking the same students over time and assessing factor 
structure and interrelationships from a longitudinal perspective would shed further light 
on the developmental processes relevant to motivation. Secondly, the nature of 
quantitative survey–based methods is also limited. Future research might encompass 
qualitative work that can fully reveal the detailed nature and extent of motivation across 
the academic life span. In addition, we will try to improve the teaching methodology by 
implementing, for example, the peer instruction (Mazur, 1997) or the Dufresne sequence 
for classroom communication (Dufresne, Gerace, Leonard, Mestre and Wenk, 1996) to 
foster conceptual understanding and communication in class. 
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Table 1. Positive aspects of clickers in class 
 Frequency Percent 
Valid It is fun 3 3.8 
It is very interactive 14 17.9 
I am able to auto-evaluate my knowledge 
of the accounting subject 
38 48.7 
It helps me to retain the subject 4 5.1 
It helps me to understand the accounting 
concepts 
18 23.1 
Total 77 98.7 
Missing System 1 1.3 
Total 78 100.0 
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Table 2. Negative aspects of clickers in class 
 Frequency Percent 
Valid It is difficult 4 5.1 
It is long 8 10.3 
It lacked explanations 51 65.4 
It is not pertinent 2 2.6 
Total 65 83.3 
Missing System 13 16.7 
Total 78 100.0 
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Table 3. Descriptive statistics about learning and engagement items of clickers 
 
 
Min Max Mean 
Std. 
Dev. 
L1 By using clickers in this class, I got feedback 
on my understanding of class material  
1 6 3.57 1.056 
L2 Clicker questions helped me to know how well 
I was learning the material  
2 7 4.07 .951 
L3 Clicker questions were helpful for preparing 
me for the exams in class. 
1 7 3.80 1.027 
L4 I choose my answer to each clicker question 
carefully. 
1 7 4.03 1.013 
L5 I pay attention to whether or not my answer to 
a clicker question was right or wrong. 
2 7 4.60 .988 
 LEARNING ITEMS   3.96  
E1 Clicker questions encouraged me to be more 
engaged in the classroom process. 
1 7 3.78 1.059 
E2 I actively participate during class 1 5 3.57 1.043 
E3 The use of clickers helped my experience in 
this class to be more like the experience of 
a small class 
1 7 3.09 1.338 
E4 The use of clickers in this class has made me 
feel less anonymous 
1 6 2.57 1.358 
E5 Sometimes during a class. Students were asked 
to discuss material with each other. 
Because the class used clickers. We 
discussed the material more seriously. 
1 6 2.97 1.275 
E6 Often I feel withdrawn or distant during 
interactions in this class. 
1 5 2.32 1.213 
 ENGAGEMENT ITEMS   2.98  
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Table 4. Descriptive Statistics 
 
N Min Max Mean 
Std. 
Dev. 
I enjoyed using of clickers very much  1 7 5.10 1.535 
The use of clickers was fun to do  1 7 5.34 1.363 
I thought the use of clickers was a boring activity (R)  2 7 6.12 1.124 
The use of clickers did not hold my attention at all (R)  2 7 5.97 1.235 
I would describe the use of clickers as very interesting  1 7 4.94 1.417 
I thought the use of clickers was quite enjoyable  2 7 5.22 1.284 
While I was using the clickers, I was thinking about how 
much I enjoyed it 
 1 7 3.44 1.902 
INTEREST/ENJOYMENT 77   5.162 1.0692 
I did not feel nervous at all while using clickers (R)  1 7 2.29 1.898 
I felt very tense while using clickers  1 7 1.61 1.258 
I was very relaxed in using clickers (R)  1 7 2.74 1.963 
I was anxious while working on this task  1 7 1.88 1.357 
I felt pressured while using clickers  1 6 1.84 1.182 
PRESSURE/TENSION 77   2.073 .9597 
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Table 5. Correlations between grades, interest and pressure of clickers 
 
SUBJECT 
GRADE 
INTEREST/ 
ENJOYMENT 
PRESSURE/
TENSION 
SUBJECT GRADE Pearson Correlation 1   
Sig. (2-tailed)    
INTEREST/ENJOYMENT Pearson Correlation .138 1  
Sig. (2-tailed) .239   
PRESSURE/TENSION Pearson Correlation .097 -.009 1 
Sig. (2-tailed) .406 .936  
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Table 6. Relation between intrinsic motivation and subject grades 
 
N Mean 
Std.  
Dev. 
INTEREST/ENJOYMENT FAIL 26 4.904 .9480 
PASS 26 5.358 1.0534 
PASS WITH HONORS 23 5.248 1.1401 
PRESSURE/TENSION FAIL 26 1.908 .7467 
PASS 26 2.215 1.0039 
PASS WITH HONORS 23 2.130 1.1340 
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Table 7. Correlations between variables 
  Gender Age 
first FA 
mark L1 L2 L3 L4 L5 E1 E2 E3 E4 E5 E6 
Gender Pearson Correlation 1                           
Sig. (2-tailed)                             
Age Pearson Correlation -0.264 1                         
Sig. (2-tailed) 0.039                           
first FA 
mark 
Pearson Correlation 0.093 -0.005 1                       
Sig. (2-tailed) 0.473 0.967                         
L1 Pearson Correlation 0.133 0.127 0.333 1                     
Sig. (2-tailed) 0.303 0.326 0.008                       
L2 Pearson Correlation 0.187 -0.036 -0.036 0.513 1                   
Sig. (2-tailed) 0.145 0.779 0.781 <0.0001                     
L3 Pearson Correlation 0.240 -0.076 0.135 0.376 0.803 1                 
Sig. (2-tailed) 0.060 0.559 0.296 0.003 <0.0001                   
L4 Pearson Correlation 0.174 0.031 0.080 0.273 0.376 0.493 1               
Sig. (2-tailed) 0.176 0.810 0.538 0.032 0.003 <0.0001                 
L5 Pearson Correlation -0.019 -0.049 -0.099 0.122 0.097 0.062 0.331 1             
Sig. (2-tailed) 0.882 0.706 0.444 0.346 0.452 0.632 0.009               
E1 Pearson Correlation 0.081 -0.004 0.379 0.350 0.146 0.172 0.317 0.372 1           
Sig. (2-tailed) 0.532 0.977 0.002 0.005 0.257 0.182 0.012 0.003             
E2 Pearson Correlation -0.025 0.059 0.264 0.210 0.124 0.169 0.407 0.394 0.688 1         
Sig. (2-tailed) 0.850 0.651 0.038 0.102 0.336 0.189 0.001 0.002 <0.0001           
E3 Pearson Correlation 0.155 0.103 0.111 0.115 0.324 0.256 0.184 0.091 0.604 0.329 1       
Sig. (2-tailed) 0.229 0.426 0.391 0.374 0.010 0.045 0.152 0.483 <0.0001 0.009         
E4 Pearson Correlation 0.106 -0.053 -0.038 -0.058 0.190 0.149 0.162 0.019 0.417 0.253 0.585 1     
Sig. (2-tailed) 0.414 0.681 0.771 0.654 0.139 0.247 0.207 0.882 0.001 0.047 <0.0001       
E5 Pearson Correlation 0.200 -0.006 0.212 0.132 0.219 0.310 0.189 0.009 0.247 0.190 0.230 0.358 1   
Sig. (2-tailed) 0.119 0.963 0.098 0.308 0.087 0.014 0.142 0.947 0.053 0.139 0.073 0.004     
E6 Pearson Correlation -0.329 -0.006 -0.286 -0.254 -0.148 -0.356 -0.112 0.126 -0.074 -0.069 0.014 0.181 -0.052 1 
Sig. (2-tailed) 0.009 0.961 0.024 0.046 0.251 0.004 0.385 0.329 0.570 0.593 0.912 0.160 0.689   
Values in bold are different from 0 with a significance level alpha = 0.05 
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Table 8. Goodness of fit statistics  
Statistic Independent Full 
Observations 61 61 
Sum of weights 61.000 61.000 
DF 60 27 
-2 Log(Likelihood) 133.186 73.485 
R²(McFadden) 0.000 0.448 
R²(Cox and Snell) 0.000 0.624 
R²(Nagelkerke) 0.000 0.703 
AIC 137.186 141.485 
SBC 141.407 213.255 
Iterations 0 7 
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Table 9. Test of the null hypothesis H0: Y=0.361 
Statistic DF Chi-square Pr > Chi² 
-2 Log(Likelihood) 32 59.701 0.002 
Score 32 39.790 0.162 
Wald 32 16.316 0.990 
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Table 10. Model parameters 
Category Source Value 
Standard 
error 
Wald Chi-
Square Pr > Chi² 
Odds 
ratio 
1 
Intercept -28.115 13.730 4.193 0.041   
Interest/Enjoyment -4.018 1.806 4.949 0.026 0.018 
Pressure 2.805 1.222 5.270 0.022 16.523 
L1 3.621 1.656 4.783 0.029 37.375 
L2 -1.700 1.625 1.095 0.295 0.183 
L3 0.605 1.108 0.298 0.585 1.831 
L4 0.241 0.769 0.098 0.754 1.272 
L5 1.635 1.408 1.349 0.246 5.127 
E1 2.201 1.849 1.417 0.234 9.038 
E2 1.885 1.061 3.156 0.076 6.585 
E3 0.396 0.755 0.275 0.600 1.486 
E4 -0.746 0.912 0.670 0.413 0.474 
E5 1.670 0.823 4.117 0.042 5.311 
E6 0.209 0.714 0.086 0.770 1.232 
positive -0.659 0.532 1.533 0.216 0.518 
negative 4.391 1.939 5.130 0.024 80.729 
Gender-2 0.000 0.000    
Gender-1 -2.515 1.440 3.053 0.081 0.081 
2 
Intercept -38.658 14.330 7.277 0.007  
Interest/Enjoyment -4.995 1.891 6.977 0.008 0.007 
Pressure 4.327 1.471 8.653 0.003 75.743 
L1 6.082 2.059 8.726 0.003 438.013 
L2 -1.195 1.681 0.506 0.477 0.303 
L3 -1.021 1.350 0.572 0.450 0.360 
L4 -0.114 0.786 0.021 0.884 0.892 
L5 2.779 1.486 3.498 0.061 16.106 
E1 5.002 2.114 5.601 0.018 148.735 
E2 1.058 1.135 0.870 0.351 2.881 
E3 -0.166 0.818 0.041 0.839 0.847 
E4 -1.885 1.028 3.364 0.067 0.152 
E5 2.914 0.936 9.700 0.002 18.429 
E6 -0.902 0.845 1.139 0.286 0.406 
positive -0.442 0.593 0.556 0.456 0.643 
negative 3.987 1.841 4.691 0.030 53.917 
Gender-2 0.000 0.000    
Gender-1 -1.944 1.461 1.771 0.183 0.143 
 
 
